Abstract. Irish is a compulsory subject in Irish schools. However, there are several pedagogical issues with teaching and learning the language. Computer-Assisted Language Learning (CALL) is under-utilised in schools in Ireland and even more so in the case of Irish, as there are very few CALL resources for the language. This paper looks at the lessons learnt from other Natural Language Processing (NLP)/CALL projects, and tries to apply them to build Intelligent CALL (ICALL) resources for Irish. It shows that a focus on the learner needs and smart use of existing resources can produce useful NLP/CALL resources for language learners. Close collaboration between NLP specialists, CALL researchers, linguists, pedagogical specialists and learners is important in order for a project of this type to be successful. Abair is a useful text-to-speech (TTS) synthesiser for Irish that is relatively unknown outside the TTS/Irish language community. This is a pity as it is a high-quality NLP resource with potential to enhance CALL resources. This paper reports on the integration of Abair into a CALL resource for Irish orthography and pronunciation. While it was developed specifically for Irish, the system is modular in design, and could be adopted for other languages. Furthermore, the lessons learnt are applicable to other languages, not just Irish.
Introduction
In Ireland, Irish is a compulsory subject in primary and secondary schools and there are complex socio-cultural issues surrounding the language. Irish orthography is an area of difficulty for learners, which causes problems for spelling and reading Irish words. There are pronunciation rules but they are not fully documented. Furthermore, not many teachers are aware of them and therefore cannot point them out to their students (Hickey & Stenson, 2011) . This makes it difficult for students to read and spell in Irish.
There are many reasons why NLP is not used in CALL, including lack of knowledge and lack of suitability of application to CALL. Abair (2015) is an Irish language synthesiser. It is a high quality NLP tool that allows the user to type in a word, phrase or sentence in Irish and to listen to a spoken version of the text. It provides text to speech synthesis in two dialects and in five different speed settings. Abair is an example of an NLP resource that overcomes some of the NLP/CALL integration problems. It is a high quality resource that is based on a theoretically sound design plan with a long-term perspective. It has continued to develop over a period of years and has a long-term vision. An NLP resource such as Abair would be difficult and expensive to build from scratch -but it exists and can be used in ICALL resources. To date, Abair is not well-known outside the inner core of Irish language NLP researchers and has a focus on text to speech synthesis rather than language learning.
There is a need for CALL resources for Irish. Several CALL resources exist, but they are sometimes developed by language enthusiasts (with limited pedagogical experience) or may be technically correct (but not appealing to non-linguistic language learners). The majority of Irish language learners are primary and secondary school children who learn it as part of the core curriculum. In general, they are not taught the pronunciation and orthography rules of the language. Often, their teachers are not aware of the rules themselves. Often, the parents are similarly unaware of the rules. Currently, there are no quality CALL resources for Irish pronunciation and orthography -but there is a definite need for them.
Method

Approach
Rather than starting from scratch with the development of a CALL resource for Irish pronunciation, it made sense to look at what research and resources were already available and to try to utilise them where possible. In this regard, there were three main contributions to consider. Firstly, Hickey and Stenson (2011) provide a suggestion as to how the rules of Irish orthography and pronunciation could be taught to learners. They stress that the analysis of the rules was still under development, but the most basic rules were fairly well-established and could be explained to learners. Hickey is an educational psychologist and is an expert on the teaching and learning of Irish as both a first and a second language. Granger et al. (2006) note that the lack of communication between NLP specialists, CALL researchers and language teachers is a major challenge to NLP/CALL integration. Many ICALL projects disappear due to lack of funding, lack of long-term perspective, and lack of understanding of pedagogical issues (Tschichold, 2014).
Learning from this research, it seemed logical to use Hickey and Stenson's (2011) work, combined with Abair, to produce a CALL resource for Irish orthography and pronunciation. This combination overcomes some of the NLP/CALL integration difficulties outlined above. Developing a CALL resource that utilised Abair would make its technology available to end-users (without them having to be aware of the technicalities). Pedagogical and linguistic input from Irish language specialists would help to overcome some of the ICALL/pedagogical issues that often arise.
CALLIPSO system
The CALLIPSO (CALL for Irish for Parents, Students and Others) system was designed and developed as a CALL resource for Irish orthography and pronunciation. It was based on Hickey and Stenson's (2011) work and uses TTS outputs from the Abair system. The initial version was designed with parents in mind, but it is a modular system and is designed to be customisable to the learning needs of the end-user. This is an overlooked group in terms of CALL resources for Irish. Many parents want to be able to help their children with homework, particularly in primary school. However, they have often forgotten their Irish or may not have a particularly good understanding of the language. Furthermore, in recent years, Ireland has seen an increase in immigrant parents who have no previous Irish language experience and there are no accessible resources for them. In most cases, the parents just want to be able to check their children's spelling and reading, without actually having to learn the language. Their language needs are different from the traditional language learner.
The CALLIPSO system provides information on Irish consonants and vowels, along with sample sounds and words (provided by Abair). It provides some pronunciation exercises for learners so they can check their understanding. It is currently aimed at (false) beginner learners and more detailed information will be provided for more advanced learners (e.g. trainee or current teachers) in future versions. The CALLIPSO system is designed to be L1 and target language independent, although obviously, the target language is Irish in this case. It is planned to provide a version with Polish as the L1, as this is one of the major immigrant languages in Ireland at this time.
Discussion and conclusions
It would not have been possible to design and develop the CALLIPSO without reusing existing NLP and research resources. Abair is an example of a high-quality NLP resource that could and should be used more outside its current environs. The initial version of the CALLIPSO system did not have access to the Abair application program interface (API), but it will use the API in future versions. By focusing on learner needs (i.e. the need to be able to understand Irish orthography and pronunciation), it was possible to develop a CALL resource that would be useful to the target learner group. Feedback from parents has been positive and there are plans for further improvements to the system.
As a final remark, combining research with an NLP tool (Abair) made it possible to build a CALL resource that was based on pedagogical guidelines and that was of benefit to the target learner group. The useful NLP tool was able to escape into the wild.
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